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UNIFORM CONTROL TEMPLATE 
GENERATING SYSTEM AND METHOD 
FOR PROCESS CONTROL PROGRAMMING 



5 COPYRIGHT NOTICE 

A portion of the disclosure of this patrait document contains 
material which is subject to copyright protection. The copyright owner has 
no objection to the facsimile reproduction by anyone of the patent 
document or the patent disclosure as it appears in the Patent and Trademark 
10 Office file or records, but otherwise reserves all copyright rights 
whatsoever. 

HELD OF THE INVENTION 

This invention relates in general to process monitoring and 
control systems and in particular to a system for creating control templates 

IS that have attributes, methods, and graphical views associated therewith that 
can be selected by a user to generate design process control solutions and 
from which the user can create a unique display of a view such as an 
engineer's view, operator's view, controU^'s view, and the like. Any 
variation of the attributes and methods widi the engineer's view will be 

20 automatically reflected in all other views using those attributes and 
methods. 
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2. BACKGROUND OF THE INVENTION 

Process control involves the use of instruments, control devices 
and systems for measuring and manipulating control elements such as 
valves to maintain one or more process variables, such as temperature, 
S pressure and flow at target values selected to achieve a desired objective of 
a process including the safe and efficient operation of machines and 
equipment utilized in the process. Process control systems have 
widespread application in the automation of industrial processes such as 
those used in chemical, petroleum, and manufacturing industries, for 
10 example. 

Control of the process is often implemented using 
microprocessor based controllers or computers which monitor the process 
by sending and receiving commands and data to hardware devices to 
control a particular aspect of the process or die entire process as a whole. 

IS The specific process control functions implemented by software programs 
in these microprocessors or computers may be individually designed, 
modified or changed through programming Mdthout requiring modifications 
to die hardware. For example, an engineer might cause a program to be 
written to have the controller read a fluid level in a tank (from a level 

20 sensor), compare the tank level with a predetermined desired level, and 
then open or close a feed valve based on whether the read levd was lower 
or higher than the predetermined, desired level. The parameters may be 
changed easily by displaying an engineer's view of the process and then by 
modifying the program using the engineer's view. ^ 

25 In addition to carrying out the execution of control processes, 

software programs are also used to provide feedback in the form of an 
operator's display or view regarding the status of particular processes, to 
signal an alarm when a problem occurs, or to provide instructions or 
suggestions to an operator when a problem occurs. The operator who is 
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responsible for the control process needs to view the process from his point 
of view. A display or console is typically provided as the inter&ce 
between the microprocessor based controller or computer performing the 
process control function and the operator and also between the programmer 
S or engineer and the microprocessor based controller or computer 
performing the process control function. 

Systems that perform, monitor, control, and feed back functions 
in process control environments are typically implemented by software 
written in high-level computer programming languages such as Basic, 

10 Fortran or C and executed on a computer or controller. These high-level 
languages, although effective for process control programming, are not 
usually used or understood by process engineers, maintenance engineers, 
control engineers, operators and supervisors. Higher level graphical 
display languages have been developed for such personnel, such as 

IS continuous function block and ladder logic. Thus each of the engineers, 
maintenance personnel, operators, lab personnel and the like, require a 
graphical view of tfie elements of the process control system that enables 
them to view the system in terms relevant to their responsibilities. 

For example, a process control program might be written in 

20 Fortran and require two inputs, calculate the average of the inputs and 
produce an output value equal to the average of the two inputs. This 
program could be termed the AVERAGE function and may be invoked and 
referenced through a graphical display for the control engineers. A ^ical 
graphical display may consist of a rectangular block having two inputs, one 

25 output, and a label designating the block as AVERAGE. A different 
program may be used to create a graphical representation of this same 
function for an operator to view the average value. Before the system is 
delivered to the customer, these software programs are placed into a library 
of predefined user selectable features. The programs are identified by 

30 function blocks. A user may then invoke a function and select the 
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predefined graphical representations to create different views for the 
opferator, engineer, etc, by selecting one of a plurality of function blocks 
from the library for use in defining a process control solution rather than 
having to develop a completely new program in Fortran, for example. 

S A group of standardized functions, each designated by an 

associated function block, may be stored in a control library. A designs 
equipped with such a library can design process control solutions by 
interconnecting, on a computer display screen, various functions or 
elements selected with the function blocks to perform particular tasks. The 

10 microprocessor or computer associates each of the functions or elements 
defined by the function blocks with predefined templates stored in the 
library and relates each of the program functions or elements to each other 
according to the interconnections desired by the designer. Ideally, a 
designer could design an entire process control program using graphical 

15 views of predefined functions without ever writmg one line of code in 
Fortran or other high-level programming language. 

— One problem associated with the use of graphical views for 
process control programming is that existing systems allow only the 
equipment manufacturer, not a user of this equipment, to create his own 

20 control functions, along with associated graphical views, or modify the 
predefined functions withm the provided library. 

Thus, new process control functions are designed primarily by 
companies who sell design systems and not by the end users who may have 
a particular need for a function that is not a part of the standard set of 

25 functions supplied by the company. The standardized functions are 
contained within a control library furnished with the system to the end 
user. The end user must either utilize existing functions supplied with the 
design environment or rely on the company supplying the design 
environment to develop any desired particular customized function for 

30 them. If the designer is asked to modify the parameters of the engineer's 
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view, then all other views using those parameters have to be rewritten and 
modified accordingly because the function program and view programs are 
often developed independently and are not part of an integrated 
development environment. Clearly, such procedure is very cumbersome, 
S expensive, and time-consuming. 

What is needed is a uniform or universal design environment 
that can easily be used, not only by a designer or manufacturer but also a 
user, to customize an existing solution to meet his ^ecific needs for 
developing process control functions. Such a design environment would 

10 enable a process control designer or user to modify a standard process 

control function or create a unique customized process control function and 
create the graphical views to be associated with the modified or newly 
created process control function, all within a common environment. The 
design environment should have a common interface for both the creation 

IS of the function and for its associated engineers, operators, lab and 

maintenance personnel or other desired users such that when the engineer's 
function is modified or created, the modification or creation manifests itself 
in all other graphical views of the function. In addition, the design 
environment should have a common database structure of attributes and 

20 methods and the graphics associated with the process control function to 
allow modified or created process control functions to be represented in 
whatever graphical mediodology that is desired or required by the designer, 
whether by ladder logic, continuous function block or other design 
languages required by the various engineer, operator, lab, and maintenance 

2S personnel as other desired graphical views. 

SUMMARY OF THE INVENTION 

The foregoing problems are solved and a technical advance is 
achieved by a system of the present invention for designing unique control 
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templates defining process control functions for use in process control 
programming environments. Each control template includes both 
programmed functions and graphical views of the functions so that a 
particular graphical view can be selected. A uniform design environment is 

S provided that allows a user to develop a process control function along with 
the associated function blocks or icons identifying the various views of the 
functions, which may be stored as a control template along with other 
templates in a common control template library. 

In one embodiment, a process control programming 

10 environment is provided for designing unique control templates that define 
process control functions used in designing control solutions in a process 
control environment. The environment (often referred to as a workstation) 
includes a central processing unit having an input device such as a 
keyboard and/or a mouse and a graphical display for providing a visual 

IS interface between a user and the central processing unit. A control 
template gena:ator stom process control function data in the form of 
attributes, methods, and graphical views associated with process control 
function represented by the unique control template. A control template 
library is used to store newly created as well as pre-existing control 

20 templates. 

In another embodiment of the invention, a control template 
generatt)r is provided that includes an attributes and methods language 
gmerator for storing the process control function data that defines the 
attributes and methods to be associated with a control template representing 

25 a specific process control function and a graphics generator for designing 
graphical views associated with the process control function represented by 
the control template such that the attributes and metiiods language generator 
and the gr^hics generator provide a uniform design environment for the 
creation of the control templates. The attributes and metiiods language 

30 generator provides design interfoce display screens that allow a user to 
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define or select all the attributes to be associated with a particular process 
control function and to select or create the methods to be associated with 
the process control function. The graphics generator provides the ustf with 

« 

a display screen interface which can be used to create graphical views that 
5 visually represent the attributes and methods selected by the user to define 
the process control function. The graphics generator provides a display 
screen interface in a manner similar to the attributes and methods language 
generator and allows the user to create graphical views to be associated 
with the control function. Such views include, for example only, an 

10 engineer's view, an operator's view, a control view, a maintenance view, 
and other views as desired. Once a user has designed a new control 
template, the control template generator stores the data representing the 
new control template in the control template library. The control template 
function data stored within the control template library can then be utilized 

15 in designing, modifying, and implementing process control programs and 
views to be included in displays for operator, maintenance, etc. Thus, 
- each control template includes the algorithms, the inputs, the outputs, other 
attributes, and the program for performing the process control function. In 
addition, a plurality of conversation sets are associated with each attribute 

20 defined in the control template. The conversation sets define user 

interactions which may be invoked from a defined view that are related to 
the particular process control functions. The conversation sets include 
definitions of soft keys, windows, fields, etc., which enable the user to 
communicate with the template and insert new attribute values or modify 

25 old ones in the function. Thus, if the conversation limits, etc., associated 
with an attribute defined in the control template is modified, then all of the 
graphical views which reference this attribute would refiect this change. 

An important technical advantage achieved by the present 
invention is that a user can modify existing templates or create his own 

30 control templates for use in process control, rather than relying entirely on 
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the standard templates within the control template library furnished by the 
design environment manufacturer. Such created or modified template 
includes the necessary attribute defmitions for creating any desired 
graphical view. Thus, a user can create a multitude of custom graphical 
5 views from the single modified or newly created control template for 
association with particular control functions and store the created views 
with the control functions for later reference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the present 
10 invention are set forth in the appended claims. The invention itself, 

however, as well as other objects, features and advantages thereof will best 
be understood by reference to the following DETAILED DESCRIPTION 
of the preferred embodiment when read in conjunction with the 
accompanying figures, wherein like numerals represent like elements and in 

15 which: 

FIGS. I, 2, and 3 are block diagrams illustrating a process 
control environment of the prior art; 

FIG. 4 is a generalized embodiment of a workstation of the 
present invention allowing a new control template to be created or an 
20 existing control template to be modified for only one view, such as an 
engineering view; 

HGS. 5A-G are basic block diagrams of the preferred 
embodiment of the present invention; 

FIGS. 6-13 are successive screen displays of a workstation in 
25 the environment of HG. 4 for illustrating how a designer would create or 
modify a control template according to the invention; 
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FIGS. 14 and IS are workstation screen displays showing a 
graphical editor interface constructing an engineier's view and an operator's 
view, respectively; and 

FIG. 16 is a table which summarizes the elements of a control 

5 template. 



DETAILED DESCRIPnON OF THE INVENTION 



A process control environment 100 is shown in FIG. 1 and is 
used to illustrate a control environment for implementing the prior art 
process controller. The process control system 100 includes an operator 

10 workstation 102, a lab workstation 104, and an engineering workstation 
106 electrically interconnected by a local area network ("LAN**) 108 for 
transferring and receiving data and control signals to and from the various 
workstations and controllers 110. The workstations 102, 104, 106 are 
shown connected by the LAN 108 to a plurality of the 

IS controller/multipliers 110 that provide an electrical interface between the 
workstations and a plurality of processes 112. It is understood that the 
LAN 108 may contain only one workstation connected direcUy to a 
controller/multiplexer 110 or may contain many workstations 102, 104, 106 
and many controller/multiplexers 110 depending upon the requirements of 

20 the process control environment. It is also understood that a single process 
controller/multiplexer 110 may be responsible for controlling several 
different processes 112 or may only be responsible for controlling a portion 
of a single process. 

In this environment, a process control strategy is developed by 

25 creating a software control solution on the engineering workstation 106, for 
example, and transferring Uie solution via die LAN 108 to the operator 
workstation 102, lab workstation 104, and to controller/multiplexer 110 for 
execution. The operator workstation 102 and lab workstation 104 provide 
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interface displays to the control/monitor strategy implemented in the 
controller/multiplexer 110 and communicates to one or more of the 
controller/multiplexers 110 to view the processes 112 and change control 
attribute values according to the requirements of the designed solution. In 

5 addition, the operator workstation 102 and lab workstation 104 may 

provide visual and audio feedback to the operator regarding the status and 
conditions of the controlled processes 112, as will be further discussed 
below. The engineering workstation 106 includes a central processing unit 
(CPU) 116 and a display and input/output or user-interface device 118 such 

10 as a keyboard, light pen and the like. The CPU 116 may also include its 
own memory 117. While not shown, it is understood that all workstations 
within the process control environment 100 include at least one central 
processing unit 116 electrically connected to a display and user-interface 
device 118 to allow interaction between a user and the CPU. 

IS A function block library 122 is generally coupled to, but may be 

part of, the CPU 1 16 of the engineering workstation 106 and provides fixed 
function blocks for use in process control and monitoring. Tliese function 
blocks are provided by the designer to die end user for use in die specific 
process control environment 100. 

20 As shown in FIG. 2, the engineer*s view of the function block 

library 122 contains a number of function blocks 22, 23, 24, 2S, 26, 27, 
28, 29, 30, and 31 diat are used to define and access a particular function. 
These function blocks can be accessed by die CPU 116 as represented by 
dashed line 119 to define a monitor/control strategy on tiie display 118 as 

25 shown. Thus, die averaging input function block 22 (AI), representing a 
temperature measurement function, may be defined for temperature Tl and 
temperature T2 and may be selected and included in die display 118. If it 
is desired to average these temperatures, die function block 23 for the 
avmging function can be selected and the temperatures Tl and T2 coupled 

30 to die averaging template represented by function block 23. The output of 
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the averaging function represented by function block 23 may be coupled to 
a PID function represented by function block 26 selected from die function 
block library 122. The output of tiie PID function represented by function 
block 26 may be connected to an output device function represented by 

5 function block 28 and selected from the function block library 122. Thus, 
a process control/monitor strategy can be represented by the various 
templates in the function block library 122, selected with function blocks 
22, 23, 26, and 28 and coupled together on display 118 to illustrate the 
process control/monitor strategy. It is to be understood, however, that 

10 each of the control templates in the library 122 has fixed parametns 

associated with them so that they can be coupled to each other only in fixed 
or predetermined manners. Thus, if it were desired to have flow 
measurements connected to the averaging function represented by function 
block 23 instead of blocks 26 and 28, the system designer would have to 

IS create a new function block for storage in the library 122 so that it could 
later be viewed by the user in a mannn similar to that illustrated in FIG. 

- 2. ' - - -- - - - 

The creation of such a function block in the prior art is 
illustrate in FIG. 3. The new function 125, represented by function block 

20 22, includes a process control function 123 that has inputs 10 and outputs 
12, an algorithm 14 and parameters 16 and 18 of any known types 
associated with the process control function. Fixed data 20 are also 
associated with the process control function 123 and may include fixed 
filter coefficients, set time intervals and the like. An engineer's view 22 of 

25 the function is created to represent, and is considered part of, the created 
function block 125. The function block 125 is then stored and represents 
the created function block in the function block library 122 so that it can be 
accessed to pull up the created function block 125. It can then be added 
into the monitor/control strategy definition as shown on display 118 in FIG. 

30 2 as described earlier. 
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It should be noted, however, that the function block 125 is 
specifically designed for the engineering view. Thus, any changes to the 
monitor/control strategy represented by block 118 in FIG. 2 will not show 
up in the operator's view, the maintenance view, the lab view, or any other 

5 view. If the change is essential to the operator, the controller, lab 

personnel, maintenance personnel and the like, each interfece display would 
have to be modified to address and show the individual attributes of the 
new function block. In other words, there is no predefined view which 
could be referenced to modify the interface. This is the case because only 

10 the engineering view is defined and there is no support for predefmed 

views needed to create the operator's display, the lab's display, or the other 
views that may be needed. 

FIG. 4 is a basic block diagram of the preferred embodiment of 
the present invention. It includes all of the elements in the prior art as 

IS shown in FIG. 1 with the addition of a template gen^or 124 and the 
control template library 123 which form a control template system 120. 
Where like elements of the prior art correspond with like elements of the 
present system, identical numerals have been used. A control template 
according to the present invention is defmed as the grouping of attribute 

20 functions tiiat are used in controlling a process and tiie methodology used 
for a particular process control function, the control attributes, variables, 
inputs, and outputs for the particular function and the graphical views of 
the function as needed such as an engineer view and an operator view. 

The control template system 120 includes the control template 

25 library 123 that communicates with the template generator 124. The 

control template library 123 contains data representing sets of predefined or 
existmg control template functions for use in process control programs. 
These are the templates that generally come with the system from the 
system designer to the user. The novel template generator 124 of the 

30 present invention provides an interface that allows a user to create new 
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control template functions or modify existing control template functions, 
both of which may also be stored in the control template library 123. 

The template generator 124 includes an attributes and methods 
language generator 126 and a graphics generator 128. The attributes and 
S methods language generator 126 provides display screens that allow the 
user to define a plurality of attribute functions associated with the creation 
of a new control template function or modification of a particular existing 
control template function, such as inputs, outputs, and other attributes, as 
well as providing display screens for enabling the user to select methods or 

10 programs that perform the new or modified function for the particular 
control template. The graphics generator 128 provides the means for 
designing graphical views to be associated with particular control templates. 
As will be further discussed below, a user utilizes the data stored by the 
attributes and methods language generator 126 and the graphics generator 

IS 128 to completely define the attributes, methods, and graphical views for a 
control template. The data representing the created control template 
function is preferably stored in the control template library 123 and 
thereafter can then be selected and used by an engineer in the design of 
process control solutions. 

20 FIGS. SA-G illustrate how a control template 130 shown in 

FIG. SA can be created or an existing control template modified by the 
present invention to customize a solution to meet specific needs for 
developing a process control function such as modifying an existing 
standard process control function or creating a unique customized process 

25 control function and create the graphical views to be associated with the 
modified or newly created process control function, all within a common 
process control environment. Thus, using the control template system 120 
shown in FIG. 4 and following the instructions as illustrated herein relating 
to HQS. 6-lS, the control template 130 shown in FIG. SA can be created. 

30 The created control template includes the process control function 132 
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again designated with attributes such as inputs 40 and outputs 43. It 
includes the algorithm 44 necessary for performing the function and 
parameters 46 and 48 upon which the algorithm 44 may operate to utilize 
the inputs 40 and outputs 43 to provide the process control function 
5 desired. As will be discussed in greater detail below, a plurality of 
conversation sets 42 are created and associated with the process control 
function 132. These conversation sets relate to the parameters of the 
process control function in terms of the engineer's view, die operator's 
view, the controller's view, the maintenance view and other views as 

10 desired. Control template views 34, 36, and 38 are shown created as a 
part of the process control template 130 and identified from the standpoint 
of an engineer's view, operator's view, and lab view. Clearly, other views 
could be associated with the conversation sets 42. These control template 
views 34, 36, and 38 are then stored in the control template library 123 as 

IS shown where they can be selected by the user through the interface 118 to 
define control/monitor strategy at the engineer's worlcstation 106 or to 
- create displays using predefined template views for operator or lab 
interfaces to the control/monitor strategy in the workstations 102 and 104. 
Suppose, for example, that the engineer desires to create an 

20 engineer's view of an amplifying function 34 (shown in phantom) to the 
output of the output device function 28 shown in FIG. SC. He creates the 
engineer's view of the template 130 shown in FIG. SA using the template 
generator 124 in FIG. 4 as will be shown hereafter. At the same time, he 
also creates the conversations sets 42 that relate to die operator's view, the 

2S lab view, the maintenance view, and other needed views accordingly. 

Thus, if the amplification function 34 requires certain voltage limits for the 
engineer's view 118, the lab view may need to indicate that change while 
the operator's view may not even have the change shown thereon. 
However, whatever change made on the engineering view that is necessary 
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to be shown in the other views will be made during the creation of the 
process control template 130 as will be shown hereafter. 

The engineer's view of the control template library 123 as 
shown in FIG. 5B will include the data 34 representing the new control 
5 template 130. The engineer can then select data 34 from FIG. 5B to access 
the newly created engineer's view of the control template 130 and add it to 
the engineer's interface display 118 in FIG. 5C of die defined 
monitor/control strategy. 

In like manner, the operator's view SO of the control template 

10 as shown in FIG. SD will include the data 36 created for the new control 
template 130. The operator can then select data 36 from the view in FIG. 
SD to access the newly created operator's view of the control template 130 
and add it to the operator's interface display 118 in FIG. SE which is 
constructed using other stored data S2, 54, 58, 60, and 62 from the 

15 operator's view in FIG. SD. 

Again, in lite manner, the lab view 64 of the template 130 is 
shown in FIG; SF. It includes data 38 representing the newly created lab 
view of the control template 130 as well as other data 66 and 68. The lab 
interface display 118 in FIG. 5G is then constructed using the lab view 64 

20 of the newly created control template 130. 

Thus, the created process control template 130 forms a common 
or universal environment which, when created or modified through an 
engineer's view, for example, will modify ail other necessary views 
accordingly thus eliminating the need to create separately additional 

25 templates for each of the other views. Notice in FIG. 5A that control 
template blocks 34, 36^ and 38 representing the various views are part of 
the template 130 and are stored in the control template library 123 such 
that at the engineer's workstation an interface display for a workstation is 
created. For any of the workstations shown in FIG. 4, any one of the 

30 predefined views can be obtained by accessing the library 123 and 
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designating the particular template function block desired. Consider now 
the details of the creation of a new control template or the modification of 
an existing control template. 

Referring to FIG. 6, a screen display ("window") 200 on 
5 display 118 illustrates a template generator interface that allows a user to 
enter into communication with the CPU 116 of workstation 106 for the 
purpose of defining control templates by their associated functions. The 
screen or window 200 appears on the display 118 of the workstation 106 in 
this illustration, although it is understood that multiple engineering 

10 workstations may exist in the environment 100. Next to the window 200 is 
a reference block 202 entifled "PROGRESS TO NEXT DISPLAY" that 
represents information that can be selected to indicate keystroke sequences 
required by the window 200 and a reference block 204 entitled 
"EXPLANATION" that represents information that can be selected to 

IS provide an explanation of the purpose of particular portions of the window 
200. It is understood that reference blocks 202 and 204 do not appear as 

part of the window 200 or as part of the display 118 unless selected, but 

are provided in FIG. 6 and, like reference blocks, are shown in the 
following figures as an aid to understanding this specification. 

20 The template generator interface window or display screen 200 

includes a number of elements that are common to computer windowing 
environments such as X-Windows, Microsoft Windows, or OS/2 
Presentation Manager and will therefore be only briefly described. The 
window 200 contains a border or frame 206 around the perimeter that 

25 defines the size and location of the window with respect to the display 118. 
It is understood that typical window environments allow many different 
windows to be viewed at one time within the display 118. Within the 
border 206 of the template generator interface screen 200, a number of 
control points are found. The control points include a control box 208 for 

30 moving, sizing, and closing the screen or window 200, a title bar 210 for 
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display of the window's program name or title, a minimize button 212 for 
collapsing the screen or window 200 into a small iconic representation 
while still allowing the program to execute, a maximize button 214 for 
expanding the template interface screen or window 200 to the full size of 
5 the display screen, and a menu bar 216 for providing pull-down menu 
commands within the screen or window 200. The rest of the area within 
the border 206 is the working area 218. This area provides the graphical 
and textual inter&ce between the user and the program of the control 
template generator 124 to allow the user to communicate with the CPU 116 
10 to create or modify a selected control template. The above-described 
window elements are well known in the art and will not be further 
discussed. 

Within the working area 218, a graphical representation of an 
open book 220 appears. The book 220 provides a visual interface between 

IS the user and the template generator 124. This book 220 allows a us&r to 
read and select data representing a control template that deists or data that 
is to be associated with a control template that is to be created. The CPU 
116 of the workstation 106 is used for the selection of data prompts causing 
the generation of display screens that enable creation, execution, and 

20 monitoring of process control programs and with the template generator 
124 for the purpose of selecting display screens that allow creating and/or 
editing of control templates. The book 220 includes a title portion 222 and 
a selection portion 224. The tide portion 222 provides tiie user with the 
name of the particular project, or book, that is currenfly selected or 

25 opened. The selection portion 224 provides a list of data prompts related 
to processes associated with the particular project that may be selected by a 
user to create die unique control template or modify an existing control 
template. It is understood that a user "selects" particular commands, 
functions or portions of the window 200 in any conventional windowing 

30 manner, such as by double clicking a mouse (not shown) on the prompts or 
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by entering a command key sequence on the user-interface device such as a 
keyboard shown as part of display 118. 

In FIG. 6, the name of an exemplary selected project entitled 
"DIGESTER" is shown in the title block 222 and the particular processes 

5 associated with the DIGESTER project are designated "Area 1" and "Area 
2" in selection portion 224. Within each of the Area 1 and Area 2 
references there are screen prompts defined as "EQUIPMENT", 
"OPERATIONS", and "CONTROL" subreferences. The EQUIPMENT 
subreference prompt selects a display screen that relates to a plant 

10 arrangement of physical equipment associated with the DIGESTER project, 
as well as diagnostic interface screens for monitoring the equipment. The 
OPERATIONS subreference prompt selects a display screen that relates to 
process control programs and associated operator interfaces that have been 
developed for the Area 1 and Area 2 references within the DIGESTER 

IS project. The CONTROL subreference prompt selects a display screen that 
relates to control/monitor strategy definitions associated with the Area 1 
- and Area 2 references.- This information may be placed in a 
controller/multiplexer to provide control or monitoring functions to be 
viewed by the workstation. A user may select a subreference prompt from 

20 one of the defined references (Area 1 or Area 2) for the purpose of 

displaying and then editing or modifying pertinent screens or developing 
process control programs tiiat are associated witii particular aq)ects of the 
selected areas. Upon selection of the CONTROL subreference prompt, Uie 
user is provided with a control/monitor strategy interface display screen 

25 that provides screen prompts that allow a particular process control 

program to be created or modified that relates to tiie selected subreference. 

At tiie bottom of the selection area 224, an "APPENDIX" 228 
is shown with screen prompts that include a "FISHER LIBRARY" 229, 
and a "USER LIBRARY" 230. The FISHER LIBRARY screen prompt 

30 229 selects a system-provided library that contains predefined or existing 
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control template data display screens stored within the control template 
library 123. These are the templates that come with the system from the 
designer. The USER LIBRARY screen prompt 230 selects user-created 
control templates stored in the control template library 123 for use in 
5 process control programs. By selecting the USER LIBRARY screen 

prompt 230 in the APPENDIX of the selection area 224, the user selects a 
first data display screen for communicating with the template generator 124 
for the purpose of creating or editing existing control templates 316 as 
shown in FIG. 7. 

10 Referring to FIG. 7, a window 300 is shown corresponding to 

the first data communication screen including screen prompt 316 for the 
USER LIBRARY selection of existing control template data and other 
system features 318, 320, 322, 324, 326 for the selected project in the 
APPENDIX 315 thereof. As in FIG. 6, an open book 302 is shown in 

IS window area 304 having a title block 306 designating the DIGESTER 

project and having a selection portion 308 designatmg the same Area 1 and 
Area 2 references and corresponding subreferences 310, 312, and 314 
associated with the project. However, the screen prompts of the 
APPENDIX 315 have changed to reflect a variety of tools or screen 

20 prompts associated with the USER LIBRARY. These screen prompts 

include CONTROL TEMPLATES 316, CONTROL CONVENTIONS 318, 
CONVERSATIONS 320, VIEWS 322, TRENDS 324, and ALARMS 326. 
The CONTROL TEMPLATES tool prompt 316 in the APPENDIX 315 
selects the defined or existing control templates that are stored in the 

25 control template library 122. The CONTROL CONVENTIONS tool 

prompt 318 selects predefined control sheets as display screens for use in 
defining programs for the selected process control functions. The 
CONVERSATIONS prompt 320 selects an editable screen for enabling data 
communication between a workstation and a user that can be associated 

30 with a particular selected control template attribute such as temperatures. 
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pressures, and the like, to be further discussed below. The VIEWS tool 
prompt 322 selects user editable attributes associated with the size, color, 
and like attributes of the operating environment of the selected process 
control function. The VIEWS tool prompt 322 should not be confused with 

5 the graphical views that are associated with particular control templates. 
The TRENDS tool prompt 324 and the ALARMS tool prompt 326 select 
stored user editable attributes such as color, sound level, or the like of 
process trends and alarms associated with the selected process control 
function (not shown). 

10 The user begins creating a control template by selecting the 

CONTROL TEMPLATES tool prompt 316 of the APPENDIX 315 within 
the selection area 308. Once selected, the window 300 changes to a 
control template interface screen as shown in FIG. 8 to allow a user to 
begin defining specific attributes to be assodated with a particular function, 

15 as discussed below. 

Referring to FIG. 8, a control template interface screen or 
window 400 is shown corresponding to a selection of the CONTROL 
TEMPLATES tool prompt 316 of the APPENDIX 315 in FIG. 7. The 
window 400 allows the user to define the type of control template that he is 

20 going to oeate for the selected process control function. A first area or 
field AREA OF CONTROL 402 is shown in the area 420 of the window 
400 providing the user with information identifying the current soeen 
prompt selected from the USER LIBRARY 230 in the APPENDIX 228 of 
additional screen prompts shown in FIG. 6. The interface area 420 also 

25 contains a second area described as a "TEMPLATE SET" scroll box 404, a 
third area designated as "TEMPLATES TO START FROM" scroll box 
406, a fourth area designated as "TEMPLATE NAME" field box 408, a 
fifdi area containing diree control buttons 412 consisting of an "OK" button 
412a, a "CANCEL" button 412b and a "HELP" button 412c, and a sucth 

30 area designated as "TEMPLATE DESCRIPTION" field box 410. The 
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scroll boxes 404 and 406 provide a list of items on the left side of the 
boxes and scroll bars on the right side of the boxes. The user "scrolls" 
through the displayed list by clicking on the UP or DOWN arrows of the 
scroll bar shown in the boxes 404, 406 according to the desired direction of 
S travel. The second area or TEMPLATE SET scroll box 404 contains 
screen prompts that aUow the user to define the type of control template 
that he wishes to create. As shown in the box 404, the user can create a 
control template m a number of different graphical process control 
programming languages including continuous function block, ladder togic, 

10 or sequential function charting ("SFC"). It is understood that other 
graphical process control languages may also be supported within the 
process control environment 100 of the present invention. 

In FIG. 8 assume the \isa has chosen the " <NEW> CONT" 
(continuous function block language) selection of die TEMPLATE SET 

15 scroll box 404, or the second area, as the type of control template that he 
wishes to create. As the user selects a particular process control language 
for the new conlror template,^ list of predefined or existing templates that 
may be used as a starting point for designing the new control template 
appear in die third area, TEMPLATE TO START FROM box 406. This 

20 list pertains to all predefined or existing control templates in die control 
tenq)late library 122 tiiat relate to die process control language selected in 
die TEMPLATE SET box 404. If die user selects one of die predefined 
control templates in the scroll box 406 as a base to start from, all of the 
existing attributes, methods, and graphical views associated with the . 

25 selected, predefined template become die basis, or starting point, for die 
new control template. If die user does not wish to utilize any of the 
predefined control templates in die control template library 122 as a 
starting point, die prompt " <NEW> " can be selected from widiin die box 
406. 
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Once a user selects the type of control template to be created or 
modified from within the scroll box 404 and selects the template to start 
from within the scroll box 406, a unique name for the new control template 
can then be entered within the field box 408. The name entered within the 
5 field box 408 will be the name of the new control template to be stored 
within the control template library 122 and will form the function block 
such as in FIG. 5 by which the new control template may be later 
accessed. In this illustration "PID-ADP'' has been entered as the new 
template function block name. After naming the new control tempkite, the 

10 user can then type a meaningful description of the new control template 

within the TEMPLATE DESCRIPTION field box 410. The template name 
and the template description provide a mechanism for referring to the new 
control template from within a control sheet or display screen programming 
environment and provide a means for describing the control template in 

IS process control reports and documentation. 

In FIG. 8 it is seen that the user has designated the type of 
control template to be created as continuous functilon block, based on the 
control template PID, and has provided a unique name for identification of 
the control template as PID-ADP. If the user is satisfied that his selection 

20 of TEMPLATE SET, TEMPLATE TO START FROM, and TEMPLATE 
NAME are appropriate, the OK button 412a can be selected to save the 
parameters oft his definition and then the user exits the interface window 
400. If, however, the user wishes to exit the window 400 without saving 
the selections, the CANCEL button 412b can be selected. The HELP 

25 button 412c provides context-relative help information to the user. 

Referring to FIG. 9, an interface window 500 creation feature 
selection interface screen display is shown. It is provided to the user after 
he exits die window 400 via selecting die OK button 412a. A tide bar 502 
is provided in this and subsequent windows that shows the name and 

30 description of the new control template. In this case the TEMPLATE 
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NAME is PID-ADP and the TEMPLATE DESCRIPTION is ADAPTIVE 
PID. At this point the nsex has the menu S06 to provide the ability to 
select creation features such as editing the attributes to be associated with 
the new control template (PID-ADP) by selecting an attributes definition 
5 window or screen, defining the mediods that are to be associated with the 
new control template by selecting a methods definition window or screen, 
or seating the views to be associated with the new control template by 
selecting a views interfiice display window or screen. The selection of 
these creation features is performed by selecting the command EDIT from 

10 menu bar 504 and then choosing either the ATTRIBUTES, METHODS or 
VIEWS selection from the pull-down menu (not shown) selected by menu 
506. Thus, the creation features or conversation sets such as designated by 
the numeral 42 in FIG. 5 for each view of the new or modified control 
template can be designed iasre. 

15 Rtferring to FIG. 10, an attribute definition window or screen 

600 is shown that is provided to the user after choosing the ATTRIBUTES 
selection from the window 500 in the manner discussed ^)ove. The 
window 600 contains prompts that allow the user to define all of the 
attributes and associated conversation sets 42 that are to be used with a 

20 particular control template including the new control template. All 

attributes associated with the control templates and stored within the control 
template library 122 are defined within the attribute window 600. By 
providing for definition of all attributes associated with all control 
templates from within a single intoface window, a common database 

25 structure for control template attributes is established so that all views of 
the process control function (engineer's, operator's, etc.) will be commonly 
affected by this information. 

The attribute definition di^lay screen or window 600 for the 
new control template referenced in title bar 620 includes a first area 602 

30 for defining an ATTRIBUTE TYPE selection, a second area 604 for 
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entering an ATTRIBUTE NAME, a third area containing screen prompts 
for a data format entitled ATTRIBUTE TO START FROM (scroll box 
606), a fourth area defining CONVERSATION SETS (scroll box 608) 
associated with the selected attribute, and a fifth area containing three 

5 control buttons or screen prompts 610 including a DONE button 610a, a 
SAVE button 610b, and a DELETE button 610c. A control template 
consists of three types of attributes: input attributes, ouQ)ut attributes, and 
other attributes. The ATTRIBUTE NAME 604 is a unique name 
associated with each attribute selected for a control template. The 

10 ATTRIBUTES TO START FROM 606 relate to predefined attributes with 
which to start designing a new control template, or with attributes 
associated with an existing control template selected in the CONTROL 
TEMPLATES TO START FROM scroll box 406 of FIG. 8. Thus, when 
control template PID was selected in FIG. 8, the attributes associated with 

IS PID (i.e., mode, seQxnnt, and status) became available to the new control 
template PID-ADP as predefined attributes. The valite for each of these 
attributes can be entered in the appropriate boxes. -The CONVERSATION 
SET scroll box 608 contains a list of all conversations or parameters that 
are associated with the attribute selected in the scroll box 607. Again these 

20 conversations are intended to affect ail screen display views of the new 
process control function. 

The selection of attribute types to be assodated with the new 
control template is defined within the ATTRIBUTE TYPE selection area 
602. The interface for selection of the attribute type consists of diree 

25 control buttons to allow selection of the attribute types INPUT, OUTPUT, 
or OTHER ATTRIBUTES. The user begins definition of each attribute to 
be associated wiUi the new control template by clicking ON the control 
button associated witii one of the three attribute types. The user then 
enters an ATTRIBUTE NAME within tiie ATTRIBUTE FIELD 604. In 

30 this instance the user has selected the attribute type OUTPUT in the 
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selection area 602 and has given the ou^ut attribute the name "VO" in the 
field 604. It is understood that this attribute is associated with the new 
control template PID-ADP referenced in the title bar 20. 

After selecting an attribute type and providing a name for the 
5 attribute, the user selects from the third area 606 the data format of the 
named attribute or the ATTRffiUTES TO START FROM, The allowed 
types of data formats pertain to the type of control language that was 
selected from the TEMPLATE SET in the second area, or scroll box 404, 
of FIG. 8. For the continuous control block language, the types of data 

10 formats include real numbers, enumerated values, boolean values, and text 
strings* It is understood that the types of data formats available in scroll 
box 606 may be different for ladder logic control templates, for example, 
but will relate directly to whatever process control programming languages 
are made available to the usa within the scroll box 404 of HG. 8. The 

15 selection of a data format for the named attribute is performed within the 
ATTRIBUTES TO START FROM scroll box 606. The user may either 
select one of the data formats from the box 606 or one of the predefined 
data formats in box 606 as discussed above. In FIG. 10, the defined data 
formats include MODE, SETPOINT, and STATUS. Each of these 

20 predefined data formats is of either real, enumerated, boolean, or string 
format. 

When a user selects one of the four types of data from scroll 
box 606 a dialogue box appears that is a^ociated with that data format. 
For puiposes of illustration, the dialog box that is associated with the real 

25 data format (<NEW-Real>) is shown as box 612, the dialog box that is 
associated with the enumerated data format (<NEW-Enum>) is shown as 
614, the dialogue box that is associated with the boolean (<NEW-Bool>) 
data format is shown as 616, and the dialogue box that is associated with 
the string data format (<NEW-String>) is shown as 618. Thus, when a 

30 user selects the real data format <NEW-Real> , the dialogue box 612 
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appears. The real box 612 allows the user to fill in the initial value of the 
attribute, the low and high values of the attribute and the measurement 
units associated with the attribute. Alternatively, if the user selects the 
enumerated data format <NEW-Enum> from the scroll box 606, box 614 

5 is provided allowing the user to define at least two enumerated values for 
the attribute and associate those values with a name. If the user selects the 
boolean data format <N£W-Bool> from the scroll box 606, box 616 is 
provided allowing the user to define names associated with zero ("0") and 
one ("1") boolean conditions. Finally, if the user selects the string data 

10 format <NEW-String> from the scroll box 606, box 618 is provided 
allowing the user to enter textual Information such as a name for 
association with the attribute. 

The user now has defined the type of attribute (INPUT, 
OUTPUT, or OTHER ATTRIBUTE) in the selection area 602, the name of 

IS the attribute (in this illustration, "VO") in field 604, the data format for the 
attribute in box 606, and tiie specific data associated with the data format in 

box 612, 614, 616, or 618, depending on the data format selected in box 

606. The user next selects a particular conversation to be associated with 
the attribute fixjm the CONVERSATION SET scroll box 608. This list of 

20 conversations (608) includes various aspects of the attributes to be used that 
can be modified as desired by the user, each conversation set enabling the 
attribute value to be modified by the user by selecting a view in a display 
which references this attribute. See FIGS SA-5G and the discussion 
thereof. The list of convo-sations provided in box 608 is dq)endait on the 

25 type of data format selected in the box 606. Thus, one list of conversations 
is available for data type "Real", another for the data type "Enumerated", 
another for the data type "Boolean", and anoth^ for the data type "String", 
for example only. 

After selecting a CONVERSATION SET from the box 608, a 

30 user may either delete or save the attribute just created by selecting the 
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appropriate button 610a, 610b, or 610c. If the user selects the SAVE 
button 610b, the attribute just defined will be saved and a successive blank 
attribute definition window 600 will appear allowing the user to define 
another or second attribute to be selected with the new control template 
5 (130). When the user is finished defming all of the attributes to be 

associated with the new control template (130), the DONE control button 
610a is selected thereby saving the last created attribute and raiting the 
attribute definition window 600. 

Referring to FIG. 11, a first methods definition display screen 

10 or window 700 is shown which is provided to the user after he has 

completed defining the attributes associated with the new control template 
by selection of the EDIT-METHODS command from the pull-down edit 
menu in the menu bar 504 in FIG. 9. Methods data forming part of the 
control template 130 is displayable in the form of display series 700 which 

IS contain appropriate algorithm and program data which, when related to the 
attributes data, form the process control solution. Thus, a "METHOD" is 
a program related to a control template that performs a process control 
function or a portion of a function. A METHOD may be written in 
Fortran, C, or any other programming language. The screen or window 

20 700 includes a STARTING DIRECTORY scroll box 702, a function block 
or METHOD NAME field 704, a METHOD DESCRIPTION field 706, a 
STARTING METHOD scroll box 708, and three control buttons 710a, 
710b and 710c. The STARTING DIRECTORY box 702 is a first area that 
includes a list of all control templates stored within the control template 

25 library 122. The STARTING METHOD box 708 is a second area that 
provides a list of all predefined methods associated with the control 
template selected from the scroll box 702. Once the control template is 
selected, the methods relating to the selected control template are available 
for selection in the second area defined as scroll box 708. In FIG. 11, the 

30 starting methods shown to be available are INTT, CHANGE FARM, and 
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EXECUTE, for example only, and pertain to predefined methods associated 
with the control template PID that was selected as shown in HG. 8. 

Once the user selects the control template in the scroll box 702 
and the starting method to be associated with the new control template in 

5 the scroll box 708, a name must be provided for the method within the 
METHOD NAME field or third area 704, The name represents the 
function block, such as 34, 36, 38, and 40 in FIG. S, that defines the 
method and should be unique with req)ect to all other methods pertaining 
to the new control template so that the designed method template can be 

10 recalled as needed. After providing a method name, the user can place a 
description of the named method within the METHOD DESCRIPTION 
field or fourth area 706. The user then either saves or deletes the new 
method with an acceptance or rejection prompt by selecting the appropriate 
control button 710a, 710b, or 710c. 

IS Referring to FIG. 12, a second method definition window or 

screen 800 is shown that is provided after a user selects the OK button or 
acceptance prompt 7lOa in FIG~11— The second method definition window 
or screen 800 shows a programming text editor in the working area 802 
that allows a user to write and/or edit a program relating to the named 

20 method defined by the first method definition screen in FIG. 11 and 

selected from box 708 therein. FIG. 12 shows, as an example, the INIT 
method selected as the starting method from the scroll box 708 of FIG. 11. 
The program within this editor can be developed using any of a number of 
well-known programming languages such as C, Fortran, or UPL and can 

25 utilize retrieved text files created in other programming environments. 

Once a program has been written using the text editor in area 802, the user 
can select the menu command FILE SAVE £rom menu bar 804 to save the 
written program designated by the named method. A user can then select 
the FILE*EXIT command from the menu bar 804 to exit the method 

30 definition screen interface 800. The process of defining the method named, 
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as in FIG. 11, and writing the program for the method definition, as in 
FIG. 12, continues until all methods associated with the new control 
template have been developed. Next graphical views to be associated with 
the new control template are created by selecting the EDU-VIEWS 
S command from the pull-down menu bar S04 and then menu 506 of HG. 9. 

Referring to FIG. 13, a views defmition window 900 is shown 
for creating the views to be associated with the new control template. The 
views window 900 includes a first area defining a STARTING 
DIRECTORY scroll box 902, a second area defining a STARTING VIEW 

10 scroll box 904, a third area defining a VIEW NAME field 906, a fourth 
area defining a VIEW DESCRIPTION field 908, and a fifth area including 
three control buttons 910 such as an OK button 910a, a CANCEL button 
910b and a HELP button 910c. In a fashion similar to that of defining 
methods as discussed previously, the first area 902 of views window 900 

IS contains screm prompts that allow the us^ either to base a view on any 
predefined view for any existing control template within the control 
template library 122 or to create an entirely new view.' The second area or 
scroll box 904 contains screen prompts for selecting an ENGINEER 
VIEW, an OPERATOR VIEW, or a LAB VIEW, for example only. Other 

20 views such as maintenance and the like could also be created. These views 
were made available to the new control template PID*ADP when the PID 
control template was selected as the starting point from the third area 406 
in FIG. 8. The engineer, operator, and lab views in the second area 
defining STARTING VIEW box 904 are the views that were created for 

25 the selected PID control template. A NEW starting view prompt can be 
selected in STARTING VIEW box 904 if desired. As shown in FIG. 13, 
the user has chosen the PID-ADP control template in the first area or scroll 
box 902 and the ENGINEER VIEW in the second area or scroll box 904 as 
the starting point for die creation of a new ENGINEER view for the 

30 PID-ADP control template. The user then defines a name for the new view 
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in the third area or VIEW NAME field 906 and provides a description of 
the new view in the fourth area or VIEW DESCRIFnON field 908- Once 
the view name and description of the new view are defined, the user can 
use the fifth area to either cancel or continue by selecting the appropriate 
5 control button or screen prompt 910a, 910b, or 910c. Selecting prompt 
910a causes a view interface design screen to be displayed shown in FIG. 
14 that illustrates the created view of the engineering view, operator view, 
lab view, controller view, maintenance view, or other view. 

Referring to FIG. 14, a view interface design display screen or 

10 window 1000 is shown. The design window 1000 includes a graphical 

editor in the working area 1002 and a palette of design tools 1004. Within 
the graphical editor in area 1002, an initial graphical view 1006 is provided 
which is based on the starting ENGINEER VIEW selected in the second 
area 904 of the views definition screen 900 shown in FIG. 13. The 

15 graphical view 1006 in this instance provides a starting point for developing 
a customized graphical view for the new PID-ADP control template. In 
— creating a customized graphical view for control templates based upon a 
pre-existing view, the graphical editor provides the initial graphical view 
1006 with an appropriate number of input and output nodes, corresponding 

20 to the number of input and output attributes defmed previously in FIG. 10. 

The selected ENGINEER VIEW shown in the initial graphical 
view 1006 includes several elements that are found in a typical engineer's 
view such as input nodes 1008, output nodes 1010, symbol names 1012, 
and tag reference numbers 1014. In addition, the graphical editor 1002 

25 includes several elements that are new to typical engineer views, such as a 
smart field 1018. The smart field 1018 can provide information to the user 
regarding the value of an input or ou^ut or may even provide a real time 
chart of trend data relating to input or output values. Second graphical 
view 1006a represents a customized version of the initial graphical view 

30 1006 generated by the user from the initial graphical view 1006 to include 
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the custom information added by the user to fonn the new control template. 
In FIG. 14, a single input attribute 1008 and a single output attribute 1010 
correspond to the attribute definitions for the PID-ADP control template. 
Once the view 1006a has been graphically defined, a user may execute the 
5 FILE SAVE command (not shown) from the menu bar to save the 
associated graphics view with its control template. 

In addition to an engineer's view of the new control template, a 
user may also create other views such as operator's view 1106 of a control 
template, as shown in FIG. IS. An operator graphical interface screen 

10 1100 is shown including a graphical tool palette 1104 for creating graphical 
views associated with the operator's view and a graphical editor in working 
area 1102 for the creation of the graphical views with the palette 1104 to 
be associated with the new or modified control template. A fill tank 1108 
is shown connected to a flow control valve 1110 for regulating the flow of 

IS fluids to and from the fill tank. This graphical r^resentation is an 

operator's view 1106 of the PID-ADP control template and, when saved, 
will be directly associated with the created or modified control template. . 
The user can save this operator view 1 106 by selecting the command 
SAVE (not shown) under the menu item FILE from menu bar 1112. 

20 Referring to FIG. 16, an overview is shown of the information 

provided during the example used herein of the process of creating a new 
control template PID-ADP. The overview includes an attribute definition 
1200, a method definition 1202, and graphic definition 1204. The attribute 
definition 1200 contains the attribute information selected by the user with 

2S the screen prompts in FIGS. 8-10. This information includes the attribute 
usage, the type of attributes associated with the control template PID-ADP, 
the name of the attributes, the range (if appropriate) of the attributes, the 
default values (if s^propriate) of the attributes, the default values (if 
appropriate) of the attributes, and the particular conversation associated 

30 with each attribute. The method definition 1202 pertains to the information 



wo 95/04314 



PCTAJS94/06858 



-32- 

selected by the user with the screen prompts in FIGS. 7 and 8. The 
graphic definition 1204 pertains to information selected by the user with 
screen prompts in FIGS. 13-15. This information includes a graphical icon 
1216 pertaining to the engineer's view of the control template PID-ADP, 
5 the graphical icon 1218 representing the operator's view of the control 

template PID-ADP, and the graphical icon 1219 representing tiie instrument 
technician's view of the control template. Each view may show selected 
attribute values numerically or indirectly Uirough graphical techniques such 
as bar graphs, etc. 

10 It is understood that variations may be made in the present 

invention without departing from the spirit and scope of the invention. For 
example, the window or screen display interfaces shown in FIGS. 6-15 
could be provided in a nonwindowing environment such as DOS™ or 
UNDC^. In addition, the parameters available for defmition in the 

IS attributes, methods, and graphics definition windows could be located 

within any interface screen, but have been shown as above for purposes of 
clarity. Moreover, graphical process control programming languages, 
other than continuous control block or ladder logic, could be supported 
within the control template design environment of the present invention 

20 while maintaining the defmitional structure of the template generator. 

Although a preferred embodiment of the present invention has 
been shown and described, a latitude of modification, change and 
substitution is intended in die foregoing disclosure and, in certain instances, 
some features of the invention will be employed without a corresponding 

25 use of otiier features. Accordingly, it is appropriate that the appended 
claims be construed broadly and in a manner consistent with the scope of 
the invention. 
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CLAIMS 

L A process control system having control templates, each 
template representing a selected function of a control process for a control 
environment and in which different control template views of a selected 
S control process function may be displayed, the system comprising: 

A. a central processing unit (116); 

B. a plurality of control templates (23, 25, 26, and 27) that can be 

accessed by the central processing unit whmin each 
control template includes: 
10 (1) process control function information (132); 

(2) attribute information (10, 602) for the process i 

environment; 

(3) at least one conversation set (42, 608) associated with the 

process control function information for relating 
15 specific control parameters of the control process in 

— — terms of a selected control template view; and 

(4) control method instructions (700) for using the attribute 

information and at least one conversation set to form 
a process control solution; and 
20 C. a user-inter&ce device (118) coupled to the central processing 

unit for enabling a user to select a desired view of a 
control template for display and to access the attribute 
information and the associated conversation set to enable 
the user to create and/or edit the selected control template 
25 as desired. 
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2. The process control system of claim 1 wherein each of 
said control templates has a plurality of selectable control template views 
(34, 36, 38, and 40), such as an engineer's view, operator's view, 
controller's view, maintenance view, and the like, of the selected function. 

5 3. The process control system of claim 1 wherein each of 

said control templates has a plurality of conversation sets associated with 
the control function information. 

4. The process control system of claim 1 wherein the control 
method instructions can be created using a variety of programming 

10 languages such as Fortran, C , and the like. 

5. The process control system of claim 1 further comprising 
a control template library (123) for storing the data representing die 
plurality of control templates (130). 



6. The process control system of claim S wh^in the control 
IS template library further comprises: 

data representing a first set of control templates including predefined 

control templates; and 
data representing a second set of control templates created by die 

user. 

20 7. The process control system of claim 1 further comprising 

a template generator (124), interconnected with the central processing unit 
and user-interface device, which permits a user to edit existing control 
templates or create new control templates by accessing and changmg the 
data representing die process control function, attribute information, 

25 associated conversation sets, meUiod of control, or a control tempkte view. 
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8. The process control system of claim 7 wherein said 
template generator includes a graphics generator (128) for allowing the uso* 
to design graphical views to be associated with the selected functions for 
the created or edited control template. 

S 9. The process control system of claim 1 wherein said 

instructions for the control method are selectable by a user. 



10. The process control system of claim 1 further comprising: 
a display device forming a part of the user-interface device (118); and 
a template generator interface screen (200) viewed on the display 

10 device and having a plurality of screen prompts for selection by 

a usff, said user-interface device (118) enabling the user to 
access the attribute information and control method instructions 
so as to edit or create a new control template (130). 

11. The system of claim 1 further comprising stored 

15 equipment data that can be accessed by a user using the user-interface 
device for displaying the physical arrangement of equipment associated 
with the selected control template. 

12. The system of claim 11 further comprising display means 
for allowing the user to monitor the operation of the equipment with the 

20 user-interface device. 

13. The system of claim 1 wherein the process control 
information includes information such as algorithms and/or known control 
paramet^ of the control process. 
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14. The system of claim 1 wherein the attribute information 
includes information such as process inputs and/or outputs. 

15. A control template representing a selected function of a 
control process for a control environment, the template being used to 

5 generate a plurality of displayable views of the selected function such as an 
engineer's view, operator's view, controll^'s view, maintenance view, and 
the like, said template comprising: 

process control function information (132); 
attribute information (10, 602) for the process environment; 
10 at least one conversation set (42) associated with the process control 

function information for relating specific control parameters of 
the control process in terms of a selected control template view; 
and 

control method instructions for using the attribute information and at 
IS least one conversation set to form a process control solution. 



16. The control template of claim IS further comprising a 
plurality of selectable control template views (34, 36, and 38) of the 
selected function. 

17. The control template of claim 16 wherein the at least one 
20 conversation set relates to the control parameters of the process control 

function in terms of the selected control template view. 

18. The control template of claim 17 wherein the control 
template views reflect a process control engineer view, process control 
operator view, lab technician view, maintenance technician view, or the 

2S like. 
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19. The control template of claim 15 further comprising a 
plurality of conversation sets associated with the process control function 
information. 

20. The control template of claim 15 wherein the process 

5 control function information includes information such as algorithms and 
known control parameters of the control process. 

21. The control template of claim 15 wherein the attribute 
information includes information such as process inputs and outputs. 

22. A method of creating or editing control templates for a 
process control system, each template representing a selected function of a 
control process for a control environment in which diffimnt control 
template views of a selected control process function may be displayed, the 
method comprising the steps of: 

A. accessing a plurality of control templates (23, 25, 26, and 27) 
with a central processing unit wherein each control 
template includes: 

(1) process control function information (132); 

(2) attribute information (10, 602) for the process 
environment; 

(3) at least one conversation set (42, 608) associated with the 
process control function information for relating 
specific control parameters of the control process in 
terms of a selected control template view; and 

(4) control method instructions (700) for using the attribute 
information and at least one conversation set to form 
a process control solution; and 
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B. coupling a user-interface device (118) to the central processing 

unit; 

C. enabling a user to select a desired view of a control template for 

display with the user-interference device; and 
5 D« accessing the attribute information and the at least one 

associated conversation set to enable the user to create 
and/or edit the selected control template as desired. 



23. The method of claim 22 further comprising the step of 
providing a plurality of selectable control template views (34, 36, 38, and 

10 40), such as an engineer's view, operator's view, controller's view, 

maintenance view, and the like, of the selected function for each of said 
control templates. 

24. The method of claim 22 further comprising the step of 
associating a plurality of conversation sets with the control function 

15 information for each of said control templates. . - ^ - 

25. The method of claim 22 further comprising the step of 
creating said control method instructions using a variety of programming 
languages such as Fortran, C , and the like. 

26. The method of claim 22 further comprising the step of 
20 storing data representing the plurality of control templates (130) in a 

control template library (123). 



27. The method of claim 26 wherein the step of storing data 
representing the plurality of control templates in a control template library 
further comprises the steps of: 



-39- 

stoiing data representing a first set of control templates including 

predefined control templates; and 
storing data representing a second set of control templates created by 

the user. 

28. The method of claim 22 further comprising the steps of: 
providing a template generator (124) interconnected with the central 

processing unit and user-interface device; and 
editing existing control templates or creating new control templates 
using the template generator by accessing and changing the data 
representing the process control function, attribute information, 
associated conversation sets, method of control, or a control 
template view. 

29. The method of claim 28 further comprising the steps of: 
including a graphics generator (128) with the template generator; and 

using the graphics generator to design graphical views to 

be associated with the selected functions for the 
created or edited control template. 

30. The method of claim 22 further comprising the step of 
selecting predeterminant ones of said control method instructions for 
forming the process control solutions. 

31. The method of claim 22 further comprising the steps of: 
including a display device as a part of the user-interface device (118); 
providing a template generator interface screen (200) to be viewed on 

the display device and having a plurality of screen prompts for 
selection by a user; and 
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accessing the attribute information and control method instructions 
with said us^-interface device (118) so as to edit or create a 
new control template (130). 

32. The method of claim 22 further comprising the steps of: 
5 storing equipment data; and 

accessing the stored equipment data using the user-interface device 
for displaying the physical arrangement of equipment associated 
with the selected control template* 

33. The system of claim 32 further comprising the step of 
10 monitoring the operation of the equipment with a user-interface display 

device. 

34. The method of claim 22 further comprising the step of 
including information such as algorithms and/or known control parameters 
of the control process in the process control information. 

15 35. The method of claim 22 further comprising the step of 

including information such as process inputs and/or outputs as attribute 
information. 

36. A method for creating a process control solution using a 
control template representing a selected function of a control process for a 
20 control environment, the method using a control template to generate a 

plurality of displayable views of the selected function such as an engineer's 
view, operator's view, controller's view, maintenance view, and the like, 
said method comprising the stq)S of: 

providing process control function information (132); 
25 providing attribute information (10, 602) for the process environment; 
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providing at least one conversation set (42) associated with the 

process control function information for relating specific control 
parameters of the control process in terms of a selected control 
template view; and 

S using control method instructions to form a process control solution 

with the attribute information and at least one conversation set. 

37. The method of claim 15 further comprising the step of 
using a control template havmg a plurality of selectable control template 
views (34, 36, and 38) of the selected function. 

10 38. The method of claim 37 further comprising the step of 

relating the at least one conversation set to the control parameters of the 
process control function in terms of the selected control template view. 

39. The method of claim 38 furdier comprising the step of 
using the control template views to reflect s' process control engineer view, 

IS process control operator view, lab technician view, maintenance technician 
view, or the like. 

40. The method of claim 36 further comprising the stq) of 
associating a plurality of conversation sets with the process control function 
information. 
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41. The method of claim 38 further comprising the step of 
including information such as algorithms and known control parameters of 
the control process in the process control function information. 

42. The method of claim 38 furtha comprising the step of 
S including information such as process inputs and outputs as the attribute 

information. 
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AMENDED CLAIMS 

[received by the International Bureau on 17 January 1995 (17.01.95); 
new claims 43 and 44 added; remaining claims unchanged .(2 pages)] 



43. A computer system for generating 
control templates used in designing control 
solutions in a process control environment, said 
system comprising: 
5 generator means for allowing a user to 

generate a unique control template by grouping 
control attributes, control software selected by the 
user for processing said attributes, and a graphic 
representation of said unique control template; 

10 a display for providing a visual interface 

between a user and said generator means to view said 
\uiigue template; 

means for allowing the user to communicate 
with said generator means to change said control 

15 attributes, said control software, or said graphic 
representation of said uniG[ue control template; and 

a storage means for storing said unique 
control template to allow the user to thereafter 
select and recall the unique template for designing 

20 a control solution on said display. 
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44. A method for generating control 
templates used in designing control solutions in a 
process control environment using a computer system, 
said method comprising the steps of: 
5 allowing a user to generate a unique 

control template by grouping control attributes, 
control software selected by the user for processing 
said attributes, and a graphic representation of 
said unicpie control template; 
10 providing a visual interface between a 

user and said generator means to view said unique 
template; 

allowing the user to communicate with said 
generator means to change said control attributes, 
15 said control software, or said graphic 

representation of said unique control template; and 

storing said unique control template to 
allow the user to thereafter select and recall the 
unique template for designing a control solution on 
20 said display. 



wo 95/04314 



1/13 



PCTAJS94/06858 



100^ 



PROCESS 






CONTR( 
MULTIF 


3LLER/ 
•LEXER 



PROCESS 



^112 



CONTROLLER/ 
MULTI PLEXER 



OPERATOR 

WORKSTATION 



102 



-110 



108 



LAB 

WORKSTATION 



104 



122 

Fl G. I 

PRIOR ART 



FUNCTION 
BLOCK 
LIBRARY 





WORKSTATION j 



106 




F I 2 PRIOR ART 



PROCESS p 



I 



PROCESS 



I/' 



CONTROLLER/ 
MULTIPLEXER 



102 
120 



I 



no 



I 



112 



FIG. 3 

PRIOR ART 



CONTROLLER/ 
MULTIPLEXER 



OPERATOR 

WORKSTATION 



I 



no 



108- 



LAB 

WORKSTATION 



-104 



JL J— — — — — — — 

CONTROL r iir,z>~ ^~.Tir".zn 7^ji 

o ' 

124 



TEMPLATE 
SYSTEM 



CONTROL TEMPLATE 
LIBRARY 



TEMPLATE GENERATOR 126 



ATTRIBUTES/ METHODS 
LANGUAGE GENERATOR 



1^ 


— / 


GRAPHICS 




GENERATOR 




j WORKSTATION J 



FIG. 4 



wo 95/04314 



2/13 



PCT/US94/068S8 



130- 



C 
0 
N 
V 

ES 

%^ 

AS 

I 

0 



42 



If 



(alg/ C 
E \r40 46 



46-. ^^43 



( 



N lAO ^ 



/32 



-43 



E.V. 



XXX 

O.V. 



10 



■34 



36 



■38 



Fl G. 5 A 




FI G. 5B 



Fl G. 5C 




•50 



FIG.5D 



xxxx 
xxxx 



^66 



xxx 

XXX 



^68 



FIG.5F 




64 



//a 



652 



FIG. 5E 







xxxx 
xxxx 


xxxx 
xxxx 


xxxx 
xxxx 





38 



FIG. 5G 



wo 95/04314 



3/13 



PCT/US94/06858 



2< t w 




wo 95/04314 



4/13 



PCT/US94/068S8 




Z 
< 

Q. 
X 
UJ 



< 
s 

c o 

< 2 

tr o 

si 

o 



yoco 
zzx 



> 

< a 
a: L. 

c ^ c 




□ 



n 

o 
o 



UJ 

< 

§ 

o 
z 



-I 
o 
o 



o 



UJ 



5 



o 

UJ 



UJ 

-J 



a 

UJ 

o 

a: 

q: 

UJ 

</) 
UJ 

o 



z 

o 

H- 

Q. 

E 

u 
en 

UJ 

o 



n 

o 
to 



^0 



in to »n 

I ^-2 
ZO !j zo 



HO 




^ DUJZ^DUJZ 

< < 



IzoCM ^ 
xooo: ^ co«g 

Z222ujUI< 
UiOOO^CC-J 
g-OUU>H< 



wo 95/04314 



5/13 



PCT/US94/06858 



< 
-J 

cn 
o 

X 

z 

g 

UJ 

q: 
o 
o 
q: 



UJ 

lew 

••to: 



> Sen 

UJ UJU 

^1-0 



(V Ui 



z 

g 

z 
<x 
-J 
a. 

X 
UJ 



UJ 

Ui 2 
z cn 
<j coo 

p 2 cn 



< 

UJ 



X 
Ui 



gujz 

UJ JUJ 

uio 



o 
z 

^Auj 

CO Ui 

^ z te 
< £ u. 

UJIO 

uioui 
H a. cn 



z 

O UI 

cr i-uj 
u. <t 

cn ^'uj 

Pen*" 
H Cuj 

UJ 3 < • 

5 C *uj 

□ UJ< w 

2-ii=uj 

uj-iEo: 
l-< * < 



r 



•^ 
Q: 



5; 
I 

8 



to 

B 



o 



v»* ft*: 



ft. 



I;; 

S 




i 



00 

o 

1 



I 



i 



CVl 



UJ 
X 



UJ 

a 
< 



o 



wo 95/04314 



6/13 



PCT/US94/06858 




z cn 
z^s 

. lUJ 

UlUJ 
OCD 



3 U. 

5 uj 

I- < UJ 

<uj!iiT 

OOOUJ 



□ 



n 

§ 



liJ 

< 
Z 

O 

o 
z 



!3 

O 
O 



o 
< 



cn 

UJ 



P 
5 

UJ 



ui 



ui 
> 

a 
< 



o 
</) 

Ui 

o 



a 
o 

I 

a 



UJ 

Q. 
UJ 



wo 95/04314 



7/13 



PCT/US94/068S8 



< 
-I 

cn 
o 

X 
UJ 

z 

g 

cn 
</) 

UJ 

q: 
o 
o 



UJ 

..HQ 

SSI 



D 
O 



CD 



cr -J 

< 2 

<i 

u. o 



^ Ll rn ^ — 



g 

z 
< 

-J 
a 

X 
Ui 



2 

O 

-I 

O — ^ 



2 

UJ 

h i 

il 0 = 

UJ HZ 
Ui<UJ 

site 



o 

Ul 

UJ o 
O UJ 

to Ul 
Wot 

3UJ 

o a 
*- S 

< UJ . 



5 



n 



-A 



O 

a 

UJ 

> 

a 
< 
o 
< 



a 
o 
< 
t 

o 



UJ 

I- 
< 

2 

UJ 



i 

0: 
5 

s 



(O 



?«ti:Uj«Ji«{> 

^^^^^ 

^>i' S ^ > 









1 



^ Uj Uj 

5 S S 

C ^ ^ 



s 











t2 


f2 



1 s 



lif 

5«» 



5^ ^ ?= 



1 

IS 

'St 



C 



o 

i 

8 



<] 


> 












• • • 



wo 95/04314 



8/13 



PCTAJS94/068S8 



5 

-J 



X 

z 

o 

cn 
cn 
tu 

(T 
O 
Q. 



o 
z 

cnz 
zOd 
Ozo 
>^ uj X 

oo cn 



o 

o . 
X z 
H o 



Ui 

o 



^ UJ 

H 

UJ < 

^ z 



UJ 



d8 

O UJ 




□ 



UJ 



O 
Q. 

UJ 
> 

< 

o 
< 

z 
o 

Q. 

tr 
u 
cn 

UJ 

o 



GL 
O 
< 

I 

o 



-J 
a. 

UJ 




V 



wo 95/04314 



9/13 



PCT/US94/068S8 



< 

CL 

if) 

5 

H 
X 
Ui 



cn 
en 

cr 
o 
o 
q: 
a 



oui 



> _ 



zococnuuj 

I 
I 





r 



i 



o 
a. 

LU 

> 

Q. 
< 

< 



u 
cn 

LU 
O 



O 

< 

I 

O 



LU 



a 
2 

lU 



SI 

00 1 



< 
-I 

o 

-J 
O 

Z 

O V) 
OUJ 

£i 

UJ < 
UJ -» 

^3 - 

7 UJ 7 



« « « 



UJ 
N 

_J 
< 



UI 



V 



wo 95/04314 



10/13 



PCTAJS94/06858 




Z 

o 

< 
z 
< 

CL 



o 



£ 

CO 
Ui 

> 
z 

H 



a: 2ui 



Ui < X 
2 flOH 



d 

o 

0> 



□ 



cn 
-I 
o 
o 



o 

UJ 



Ui 



o 

UJ 

> 

< 
< 



O 

<n 

UJ 

o 



a 
o 
< 

I 

o 



UJ 

.J 

a 
S 

UJ 



5 



o 
















ilii 


i 











§ 



<0 



s 



Uj 
Uj 



g 



a. 

Uj 



5 

I 



V 



wo 95/04314 



11/13 



PCT/US94/06858 




O 
< 



Q. 
X 
UJ 



0303 
? = < 

"is 



X 

. a 
>3< 

<^ 
a UJ 

li 

o S 
»- (n 

o > 

oo 



UJ 

:x 

<n 

UJ 



UJ 2 

o < 

UJ > 

3s 



^UJ 
0<cX 
UJxH 

oh 



<buj 



O CD 

O > 
UJ CO 



2 ^ (S 



n 

o 
o 
o 



□ 



cn 
-J 
O 
O 



o 
< 



UJ 



X 
UJ 



UJ 



Q. 

E 
<J 

UJ 

o 



< 



O 
O 





wo 95/04314 



12/13 



PCT/US94/06858 




Z 

g 

< 
z 
< 
-J 

0. 
X 
UJ 



o 

GC 
Ui 

oa 

M 

UJ CL 

z 



UJ 

I- 

4 
Q. 

2 to 
<o 

(T - 
O CD 

oo 



ujp 

> Q X 

H<2 



t z 



Ul Z 



I oc 

iiS 

^ _ UJ 



uS*^ z 

Sol- Q 
<<n<i UJ 
z c/> -J > 

j^x UJ 



n 

o 
o 



UJ 



u 
in 

UJ 

o 



CD 

< 





to 



wo 95/04314 



13/ 13 



PCTAJS94/06858 



BLOCK NAME: PIO-ADP 
I 



1200 



ATTRIBUTE USAGE: TYPE 


NAME 


RANGE 


CONVERSATION 


INPUT 


REAL 


PV 


-lE-IO TOIEIO 


CONV#IO 


OUTPUT 


REAL 


VO 


-lE-IOTO lEIO 


CONV# 9 


OTHER ATTRIBUTE 


ENUM 


MODE 


MAN. AUTO 


CONV# 1 


OTHER ATTRIBUTE 


REAL 


SP 


-lE-IO TO lElO 


C0NV*33 


OTHER ATTRIBUTE 


STRING 


TAG 


13 CHARACTERS 


C0NV#22 



1 



h 



METHOD: 1202 
(PROCEDURE LANGUAGE OR C CODE... REFERENCE ATTRIBUTES BY NAME) 



I 

H 
-I 



1204 



1216 

GRAPHIC FOR ENGINEER 



ICON 




ICON 



1218 



GRAPHIC FOR OPERATOR 




ICON 



1219 



GRAPHIC FOR INSTRUMENT 
TECHNICIAN 




L 



-J 
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Relevant to claim No. 
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PROCEEDINGS OF THE INDUSTRIAL COMPUTING 
CONFERENCE, 

vol.1, OCT. 27-31, 1991, USA 

pages 387 - 400, XP000344823 

W. MACLAY 'A GRAPHICAL PROFRAMMING 

ENVIRONMENT FOR DATA ACQUISITION AND 

PROCESS CONTROL' 

see the whole document 


1-42 
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CONTROL ENGINEERING, 

vol.39, no. 11, September 1992, NEW YORK US 

pages 98 - 101, XP000316280 

J.S. GEROLD 'OPERATOR INTERFACES OPEN NEW 

WINDOWS ON THE PROCESS' 

see page 99, left column, paragraph 2 


1-42 






•/-- 




j )(j I-unhcr d<Kumcnts arc listed in the continuation of box C. 


|)( 1 Patent family members are listed in annex. 


• Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to he of particular relevance 

'ir earlier document but published on or after the international 
filing date 

'1/ diKumcnt which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
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dted to understand the principle or theory underlying the 
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'X* document of particular relevance; the daimed invention 
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. involve an inventive step when the document is taken alone 

'Y' document of particular relevance; the daimed invention 
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document is combined with one or more other such docu- 
ments, such combination being obvious to a person sidiled 
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vol.33, no.6A, November 1990, US 
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see the whole document 
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see the whole document 
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